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MENTAL AND M OT OR GROWTH P ATITRNOLD GROm VELOCITr OF 

IJNDIAN BABIES 

CHAPTER I 
INTRODUQTION 

GeneraI.i.8Qd Growt h Curv es Da ti^ 

In scientific literature many present aticns of the course of human growth 
and develop ne:i^: on any parameter (in specific aspect) is based upon the 
mean scores of cross-sectional scsiple of sufficiently large size and there 
are very few reports about the rate of growth, Genercdisations of the ob- 
served saEuple rrrowth leading to the knowledge of velocity of growth seems 
to be difficult because of a number cf limitations of ssjiples and tools 
specially in the f^-pla of mental rnd ^.otor growth, Con|)aratively such 
studies - generalised growth pettorus u^ri velooitj'" c!:rvcs - are easier 
with reference to physical grov-th arid euthrrpotcetri-^ moasurement beceuse 
of constancy of mec^suring tools, In iii^xt^'l cni actur growth the 
tools of ine!?«-jromont - the testa of natnity ~ ara '>ov.nd to be different 
and even diffei'ently standardised fr r various ap:e limits to be covered 
under general growth curves as they arc ir airily the measurements of 
the fJinational aspects, Tb^. li^Tt^l tations of cross^eciteLonQjL saople 
for such studies are also great. To g3t a generalised picture of growth 
curve eno its velocity it saemc necesGar^'' to contro?, urripteen genetic 
end environmental forces which influence the growth c>nd development of 
each individual in an unique ma;irer ond thus widen the individual varia- 
tions within and between the subsequent cie group.*?.. The ideal sarrple for 
such studies might be thn r<^p9atc^ obnervo.cionc of -'l^e sane children on 
the same tools. 



Tho Present St udy t 

The longitudinal growth study of Indian Babies provided such data with 
reference to montaL and motor growth during the firj?t 30 months of life. 
BSID (Research Form I96i) was used in collecting the mental and motor 
performance of tho some children ftora the age of 1 month to 30 months. 
In the Final R^port^^ of major study the longitudinal data is treated 
cross- section ally and is also supplomentod cross- sectional sarrples 
to get the normative groirths. The mean cental scores and mean motor 
scores of er:ch rponth are platted as gruvth curves and the differences 
in the means of consecutive nonths of related samples are plotted as 
speed curves. 

It was felt that the longitudinal data primct-facio satisfied the condi- 
tions for evolving & generalised equation of the observed mean-growth- 
curves and also for studying the velocity of growth during the small but 
significant period of first 30 months of life. Further tho longitudinal 
nature of data wou3.d also facilitate the comparison of growth patterns 
observed from individual to individual « The various aspects of the 
analyses carried out on the longitudinal data for determining the general 
growth patterns of mental and motor developncnt and the growth velocity 
are described in this report. 



^ Final Report - Mental and Motor Growth of Indian Babies 1-30 months - 
(Longitudinal growth of Indiajn Children) 1070 - D-^nt of Child Develop- 
ment, Mahartijah Sijyajitao University of Earoda, iiaroda 



«3. 



ERiC 



CHAPTER 1 1 
PRELIMINARY ANALYSE 

The Seleotion of Growth Curve s 

The growth curves for both mental nncl motor development plotted in the 
Final Report** indicated that the c^'^^^^tl^ currcs could be approximated 
by one of the following families of curves viz - 

i) y = Ae^^ ii) y = Ax^ 

where y is the mental/motor performaiioo and x the corresponding 
age. If we take logarithms then the :ijve equations are transformed 
into - 

i) log y = log A ♦ bx (e^qponential) 
and ii) log y = log A * b log x (allometric) 

The second set of equations a^e lineax* in log y and x or log y and 
log X. The linearity of the regrecsion enuations enables easy and 
efficient estimation of the regression parametors a(=log A) .^jnd b. 
Rirther the parameters can also be statipt^.cnlly compared for their 
significance from one cui*ve to ano"lhcr... 

It was decided that to choose the best b^th the above forms should be 
tried out on some sample subjects. Accordin'jly test results for 5 
subjects chosen at random were flrct cnoLyLtd aod ^he regression equa- 
tions under both models was obtained. A comparative picture of the two 
regression models is presented in Tn.bles la end lb for the mental and 
mutor growth respectively, wherein the values of the intercept 'aSaWlothe 
slope 'b* are given for each caae alongwith the vaiuq of r2 , the square 
of correlation coefficient which signifies ^.bo ;>roportion of the varicr 
tion in the dependent variable (lo^^ y) e>r.A^j.aed by the regression 
equation. 

^ Vide Footnote - Pai^o 2 
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Table-laj CONPARISON OP RB0RE3SICN EQUAT10^:i5 (M^TAL GROWTH) 



QfUflfi 

No 


Number 




T'lV 


^ L 


A L i 3 M E T R I fl 


of 
TefitlnSB 


log y = a*b\ 
a b 


r2 


j-oc y 
a 


= a*b log X 
b r2 


105 


21 


1.7883 


.0157 




1.4246 


.5377 


.98 


165 


23 


1. 6137 


.0249 


.78 


1.3198 


.6303 


.98 


180 


20 


1. 69<2 


.0197 




1.2154 


.62CQ 


.96 


235 


20 


1.V797 


.0164 


.ra 


1.3922 


.5656 


.98 


258 


24 


1.6659 


.0213 


.V9 


1.2976 


,6386 


.98 


• Table- lb: COMP^J^ISON OF KBGRESCIOM BCIIT,-,' 


"7.0NS (MOTOR GROWTH) 


Case 

No 


Nunber 


E 3C P 0 N 


E N T 1 




aLLOMETRIC 


of 
Testings 


lug y = a*bx 
a b 




log y = a'>b log X 
a b r2 


105 


21 


1. 3888 


.0158 


.4t^ 


1. 1332 


.4971 


.96 


165 


23 


1.2625 


.0240 




0.9557 


.6369 


.96 


180 


20 


1.3363 


.0154 




:..0495 


. 5213 


.90 


235 


20 


1.4039 


.0154 


* • • 


1,0102 ■ 


.5598 


.94 


258 


24 


1. 3013 


.0192 




G. 53 E /I. 


,6052 


.93 



It is evident from Tables la and. lb that the second fp.mily of curves 
viz. log y = a^b log x (or y = Ax^) is bfstt'^r approxir*ation to the 
growth phenomena than the first family cC curvon baciise the value 
of r2 is significantly higher in aU caaos. 

Verification of Se le cted Curves 

For the second equation the data were trenaferred back tu the original 
scale end the errors (obser^^ed - calculated) in tn(^ prediction were 
exajnined. The measure of the relative error In p^^ecilotion defined as 
the ratio of the Error Sam of Squares (TSS'^ to the (*r;rrected Total Sum 
of Squares (TSS) of the mental, and mtnr Kcor^vS vros cnJculated for each 
; case. These are shown in Table- lc» 



Table- 10 » RELATIVTS RRhORS IN PREDICTION 



Caso 
No 


of 
Testings 


Ratio (>»} - 


E!rror Sun Souorea 
Totol Sun uf S^ucPes 


Mentol Growth 


>btor Growth 




21 






165 


23 


3,74 


9.43 


190 


20 


3.6' 


5.25 


235 


20 


l.CO 


7.26 


r,53 


24 


2, 92 


12.73 



It was nctoi that the relative err orj in prediction ore not very high 
\*hen the variables are transformed into original scales. Especially 
in respect of aienteLL growth the corresponding curve in the original 
scale was oltiost as efficient as the lins fitted using logarithms 
because the relative errors were belcr 5,0^, ^^i' respect of 
notor growth the relative error in the* orlcjinal eerie was noted to 
bo higher then lO.OJJ for two cases. 

The equcJiiy of regression lines work^^d out for the five cases was 
elso excunined. The results revealed that the five lines are signifi- 
cantly difforent for both mental and notor growth. Next the parallelis 
of the linos was examined by testing the significance only of the *b* 
values. The results again indicated the lines are not ^ajpgjyj^ either 
fur mental or for motor growths. 

Co nclusion : 

Thus preliminary analyses carried out have indicated that the test 
results are amenable to scientific analysis. On the basis of the 
preliminary analyses it was decided that the pr'bifth curves should 
be wjrked out individually for each subject md oxrriined for evolving 
some general growth patterns^ 



CH/PTER 112 

iNDiviDUAu Qwmu CURVES - ^;;j,UAriu:: AiO comp^^mson 

Saflple Individuals with Lcngitudlnnl TQ8tln^*p 

F6r the purpose of stud7 the test results n£ cny iudividual case voa 
defined to bo longitudinal if the Po^Xyjii^g ccndl*-lons were satisfied t 

1 Pher© existed a iilt imn 4 te^tlrgs between 
1 exii 3C months* 

11 At least one testing heon oarrled out in 

any two of theoeriotfb* irtd iO/ U to 20 and 
21 to 30 months. 

Hi The maxiiauin intenral between njny two successive 
testings vas losw" ^hnn 32 wontiis, 

A total of 208 caROs sa*lsft'ing the a^ov^ condi hiona constituted the 
senile for the present 6tud^\ 

Individual Growth Curves 

On the basis of the Icngltudinal t9;?t rer>alts regros.sion equations of 
of the form log y = a * b log x Tcr tho ncntaL and motor growths were 
evaluated f^r eH the 208 indlvidurl c:;cr-^. Vaq vtjlation between the 
individual lines was found to bo oxtxt^ncly vf.c'o for both luontal and 
motor growths. A fair idea about tho variation ca;i bo had ftom the 
ffequenqr distribution of the rei^ression panamirftcr*! viz the slope •b* 
and the Intercept •a' (Tables 2a and 2b), 
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Table-8a! FrtlSQUBNCr DISTRlBiJTJOM OF TIIE llE}nESSION 
PAlUMETRRo {m.mt,L QROWTH; 



Slop e ' b' 

Class Interval Frequency % 



0.35 - 0 40 


1 


0.48 


0.40 - 0.45 


10 


4,80 


0.45 - 0.50 


24 


11.85 


0.50 - 0.55 


43 


20.67 


0.55 - 0.60 


27 


12.98 


0.60 - 0.65 


55 


?6.45 


0.65 - 0.70 


27 


12. 9C 


0.70 - 0.75 


16 


7.6y 


0.75 - 0.80 


2 


0,96 


0.80 - 0.85 


1 


0.48 


0.85 - 0.90 


1' 


0,48 


0. 90 - 0. 95 


1 


0,J8 


Total 


208 


100.00 



Claaa Interval Frequency % 



1.05 




1. 10 


2 


0.96 


1.10 




1.15 


0 


0.00 


1.15 




3.20 


7 


3.37 


1.20 




1.25 


15 


7.21 


1.25 




1.30 


39 


18.7 5 


1.30 




1.35 


41 


19.71 


1.35 




1.40 


22 


10.58 


l.'iO 




1.45 


31 


14. 90 


1.45 




1.50 


28 


13.46 


1.50 




1.55 


17 


8,17 


1.55 




1.60 


6 


2.89 



Total 208 100.00 



Table-2b! FRIiJ^UIu^lCr DISTRIBUTION OF THE REGRESSION 
PARAMETERS (MOTOR CROV.'TH) 



Z — -"sfnp'ft 'b> "V ^'"lntersGpt'^''a'' 

Class Interval Frequency % Glass Intsrval. Frequonoy % 



C.15 




0.-20 


1 


0.48 


0.75 




0,80 


2 


0.96 


0.20 




0.25 


2 


0.S6 


0.80 




0.85 


5 


2.40 


0.25 




0.30 


5 


2.40 


■■0.85 




0.90 


13 


6.25 


0.30 




0.35 


9 


4.33 


0.90 




0..95 


26 


12.50 


0.35 




0.40 


11 


5.29 


0.95 




1.00 


34 


16.35 


0.40 




0.45 


16 


7.69 


1.00 




1.05 


47 


22.60 


0.45 




0.50 


20 


9.62 


1.05 




1.10 


17 


8.18 


0.50 




0.55 


32 


15.39 


1. 10 




1.15 


19 


9.14 


0.55 




0.60 


55 


26.44 


1.15 




1.20 


10 


4.80 


0.60 




0.65 


30 


14.42 


1.80 




1.25 


14 


6.74 


0.65 




0.70 


17 


8.18 


1.25 




1,30 


6 


2.88 


0.70 




0.75 


• 5 


2.40 


1.30 




1.35 


6 


2.88 


0.75 




0.80 


4 


1.92 


1.35 




1.40 


5 


2,40 


0.80 




0.85 


1 


0.48 


1.40 




1.45 


2 


0.96 












1.45 




1.50 


2 


0.96 



Total 208 100,00 Total 208 100.00 
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FVom the data given in Tablfe^ Ca oXiA Zl tho averages and standard 
deviations wore^ colculatt-d. The vilL:e«3 vcro /ic foJJows : 

Average s.d 

Slope of mental growth 0.5089 0.090&- 

Slope of mutur gi^owth 0,S363 * 0.1158. 

Intercept of (ncnti.1 growth 1.3649 0.1044 

Intercept of r.X)tor g:'ovth 1,054J 0.1400 

The higher value of stand --sird devioticn in ciiSe of Jiutor grovrth ir.dic&ted 
that the subject to Eiubjrct varicbility ;;£is higher for motor growth than 
the mnntU. growth. 

Further examination cf the fi?eqUGn;jy distributions given in tables 2a 
and 2b also revealed that no knj«/n thooretical distribution could be 
fitted to the dnta. '^hic vac nici-wlv aue ti") the bji.odal nature of the 
frequency distributiniis. 

For each case the va^'-uo of which mc-asares the cl'^scnarf^^ .■'f the 

■ line fitted to the observed data -./as els-.; crlci/.l.^'tvri. The 'cases we:^e 
next classified as pox the /alur s *of r*^ ahd a shjrt summ^qry is given 

below 5 

Tablo-2c: FR^'Q'J>i;NCY DISTRIBUTION OF SQfJAii? GF CCRR^uaTIOr 





GOFF?ICI'!;;'GY 


(1-2) 






Range veltu; 


^reqiiercy % 


?rcquono>; ^ 


Between .99 end ,95 


7 

172 




77 


1.4 
37.0 


Botw&en .949 and .900 
Below . 900 


?7 

2 


13.0 


93 
35 


44.7 
1'^.9 




208 


.100. 0 


20B 


100.0 



It m»iy be noted from Tabje-?c that the r':^gressl''^n rquaci'^n very closely 
^ approximates the pattern of grcwoh ♦jsoeciraiy for niont-O. growth f.)r whibh 
the value of •r^^ was above 0.95 for ncnry n6?o of the castas. However 



in respoct of fnctor growth the approximation by the regression equation 
was not as close and for abcut Yi% of cases the- value of r^ was below 
0.90. . 

Study of var iation of s lope of Indiyidufl Gr owth Cu rves 

The causes for large variation in the slope and intorcept values were next 
extunined. It was observed that for lines with high slop^ the intercept was 
low and vice versa indicating ao^e cssoGiation between the two f^;r both 
mental and nv^tor growth, A random naiiipl''? of 20 cases yrx?' taken an^ the 
re-lationship between thp intercept r.nd slupe was coinputed. The results 
were as under : 

a = 2.0880 - 1.1900 b (mentnl) 
a 1.7315 - 1.2567 b (motor) 

The coefficient of correlntljn between the slope and intercept was -O496 

fcr ment.<L and -0.09 for motor. 

The stn.mg currelati'.^n between the sl.vpe ard intercept vclue implied that- 
the gri.'^wth curve is al^^^st uniquely determined by the slc»pe. Kence the 
varifitions noted in .the individual growth curves sh.juVJ be attributed to 
the variations in the slope ol-'ne. In the light ..;f this a study of the 
variuus factv^rs that influence the slupe vras f.^uni necessary. One such 
factor which varied Cv^nsiderably over the subjects Lested is the perj.od 
uf testings. To know about the efroc-^ of the peric?! of testings v:n the 
curve the slopes were tabulated in a t\K) way table with age of first 
testing v;n ..;no side anc] the age .^f last testing on the -ther siae. The 
details of this twvJ-way analysis are summarised in Table-3a tor mont.oL 
growth and Table- 3b for motor grc-wth. 



IV 

Tablr-3n: AVmGE SLOP'E OF MTi;OT.41. GROWTH CURVES GL/^SSIFITlD AS PES THE 
/.G^ AT FlliST TFSTITO AI.'U .107. AT THE L '^T TijiSTINJ OV TH.15 SUBJ^^HVS 







aGE ..T Ttre La; 






n V TT 


p . r T 

n Jb JL 


thr* ^ <?f 


J3qty:ejg.n_25:;30 










"tpq+.irvrjr 


Number 








Kuniber 




ivUXiiUriX 


■ o>^ O ff o 




of 


olopo 


of sub- 


3,iop»o 


of sub- 


SlODO 


uf sub- 


S\opo 




subjects 




jects 




jects? 




jects 




1 


39 


0.6456 


4 




3 


0,725V 
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Tablc-3b: iiVT?RAG!5 SLOP'S; OF MOTOR GROWTH CURVES CL.'^3IFIT5D /.S P"-® THt;; 
AG^ AT FIRS'T^ TESTING /J^D xiGi; AT TH^i: L.vST TT^,3TING 0? TH^L SUBJECTS 
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The results of statistical aniuly?.is of data presented in Tables 3a j^nd 3b 
show beyond doubt that th<--> ag^ at th^-; li.rat and l?.^^' tostihgs definitely 
Influence the slope 'b' of the regr.-^scion. The slope d3creas':rd with the 
ilncreasc in the age of fir^t testing. This . effect 1?^? fsiirly well prorounced 



Upto the 5=ige 6 months in respect <.f mtf ut-.ui groi/rth and upto the age of 7 
Kionthe in respect of motor growth. 'ih3 a.t lasf, testing had an 
Opposite effect on the slope i.e ttio o.^'^lie./ tho r^o of termination of 
tests the higher was the slope, tl\nQQ the t>lopo vi,s an imoortant 
characteristic which determines tho grn-.roh ?*ate it vas decided to enumerate 
the effect of the factors that in^-lueacc i.t» Cu the bards of the two-way 
analysis carried out earlier the i^ollvjr.ng rariab].. 3 could be considered 
to have a major effect on the slope •• 

i The number of testinf^s n.ado {7.j): The slope is estimated 

more accurately as the riumb^r of testing^? increases, 
ii The score at first testing The effec+. of any 

curvature in the line which is no^. straightened out ^ 

completely by the trensfv,rraation o^. the slope will be 

reflected by this, 
iii Dispersion of ages at which tlio iF»st!=^ xiere r?arriod out(X3): 

The effect on slope of the rpr-rir»g f^^'O^:^ i f testing between 

the months 1 to 30 can b-^ v-jc^^urbj by thi^ fs^cto-". 
iv Co-variance between the agci fjr\(\ score (.1^;: The inherent 

differences between the anbjec'*'? in thei): grcvrth will be 

measured by this factor 

To know the extent of variation it-, thp sloy^o I' thafc can be accounted 
by the above four factors a multiple "'.mettr' v.*egreBGion model was 
developed and the regression equation estimated frcn a seiflple of twelve 
Cases in respect of mental scoi^os was as ur/Ter : 

b "= Constant ♦ 0.0089Xi - 0.:^38eXg - 0..?:<03Y'] + 0,3<141X4 
The above regression model explained afcout • f ':.ae vaciation in 
slope values. However it was noted '•.hgt tl-^e p?.v:or (.ontributor (about 
4:5%) to the slope variation was the Kit fi\:u testing. This 

confirmed the results of earlier en-jLLj-elj gi*^5ii in Tr-ibles 3a and 3b 
because the score at first tes'lir.^ ir. di:.v:;tJ,/ d(.p'':iuent on the age 



scores also the effect •')f tUe vsa-ious factor.s^ on the slope value could 
be considered as identical. 

ConQ;Luflions! 

The above analyses lead to the oonclusion that a .general growth pattern 
based on the value of slope alone will not be rel^vaiit aoless the 
necessary adjustments ore made i;. re^.pcct of the it^itial scores and 
other factors. The age at initicJ. nnd I'jUoX '•estings and the number 
of testings were not uniform for the ^uL^ects stuiied ar.d have therefore 
resulted in higher variation of tho slope. Adjustments f^pv the factors 
therefore become highly impraoti'jable. 

The items in the mental and motor scales were in general found to be in 
the increasing order of difficulty. But with the advancement of age of 
the subject the number of items in the. scries to rightly assess the 
improvements in the mental and motov performance vms limited. The 
effect of this scale limltatiou wj.,s tliat almocL ell subjects the 
testings made beyond '<.A raonthn invaJiaolv yr.GlJeu nearly same score thus 
flattening the curve at the fag end. This flabten?.ng of the curve between 
the period 24 to 30 months tended to -rec'j.-.c the va1c:e of slope. This fact 
was well brought out in Tables 3a sT-A ?t vhcrc \t m^v be noted that va-lue 
of slope was higher as the age at laf-i". te?^:-cing decreased. It is possible 
to eliminate the effect of this ?^f-ile lipitations by excluding the data 
recorded beyond 24 months. But toe complt ce re-evalua'^iion of growth 
curve was not done because it was feared that the effect of initial 
score which was more dominant would still persist. 
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CHAPTER IV 

EVilLUATlON OF GROWTH PATTERNS - A Difroren. .ApLroacr. 
Intro duction 

The attempt made for classification and ev2iuati(.'n of yereral growth- 
curves based on regression lines of ■•adividuo'L 8Ui:j3ccr:Qi:l not succeed 
for reasons already explained in the cai-lie:3 d^.^.-ti raar '^his cortesrt 
the problem should be ^preached at :\ diffprant cn^lc, A simple .ye^ 
powerful method is to compare eech c^^se assLinrj"*"* some standard iMou can 
be considered as representative of roriral ^^rowth a.id QltuSPify the case.? 
as above normal, below normal and normrj , in the ebucnoa of aiiy 
previous data it was decided that tno overall monthly averages obrerv^d 
at each age level (as presented in Tables A] and A21 of tVj rinoi, Sopcit'*^) 
could be conveniently taken as norms for comparison. Fo':* '»r.y sutjeo''. the 
deviation from the staridard was computed for eact: uiontn a'^-d tho avero^'e 
deviation was tested for significance uf?Ing th-^ pclu'ed t-^est. The case 
was defined as 'fast growth' if xhe dt.viaLj.in \r. t\\\u to be positive and 
significant. The case waG defined e^z 'slcj ^rov-th' \i tin rvei -tee de^aa- 
tion was found to be negative and cignifi^^m-'.,. 0-::hcrvn iJ^^ the case v^as 
considered as normal. 

The classification of the growths as fact, riomal rind elov was evd-ucited 
separately for the mental and motor fool^os. 3eoc.uiD»^ cf the iimi-'.ation 
in the scale it was decided that the scover cb'I;ained che subject.'; upto 
24 months of age only will be taken into ccnrjidct ai'^on fuo. Lhe class: flea- 
tion^ ;lfter classifying the subjeccs into the ■th.\<^o calc(^\^v±eo a g^'ir.ei^a'', 
growth curve for each category based on the avera^i'^y co'tlcl te oveiuated. 

The case numbers of subjects classified as fcrt; .vj-r n^el axi^ slow in 
respect of the mental and inotor gro--th ..ue r;.'ven i^ppenclix Tabrcv 
1 rjxd 2. The details of the average m;)n-;hiy sc^i ot i'oi- the thrr^e 
categories are shown in Tables 3 an 5 4 of .Append?.:' "".r the mcatal 



r-n^i->" and motor scales, 

hHjC 



"Vide fo--*'r\:- "^hrr- 



Valuation and Gomparlaon of gro^rth cn-ve-- of tho cflto^orlas 

Prom Tables iV3 ani A4 in /ippendix it mry be noi:?:l thct there exists 
significant differences betiNreen tha average scoroc r'^corded for the 
three categories of growth viz, sl.ow- norjial and f'lst, It vas noted 
that for these data also the regression c-^^uation jog y = a + b log x 
was the best fit. The details of tho regression ^ju^.trajn fitted as 
well as the value of r2 are present :ln Table-4 for the? ner.trJL & 
motor gcures. 

Tahle-4: REGRESSION EQUATION FOR TH3 ME/W/iL L'^JD MOTOR GROWTHS 



Scale Category of growth Regression T^xiU'.Uou 



Mental slow :iog y = 1.2520 ^ 0. 6'/31 L^^g x 0.977 

Normal log y - 1.2965 + 0.6483. log x 0.978 

Fast lc4 I' - 1.2923 0.6670 li>fi x 0,985 

Nbtor Slow log y = 0,9230 + 0.6323 leg x 0.975 

Normal Lng y = 0.9589 ♦ 0.6208 log x 0,971 

Fast log y = 0.9892 ^ O.ClCO 2og 0^970 



Statistical tests were next carried out find iv\t ohe differences in 
the regression parameters for the three ca"f-cc^^^^'^^- '-^""^^ results indi- 
cate that - 

i the small differences in the slope end intercept values 
are highly significar^t for both, mantsl' jrid motor scores, 
ii the regression lines fitted 2oulc\ be c.^ixidered as best 
because the v^due of r'^ in all case':: -rxeei 0,'-?7. 
iii for mental scores the intercepts ol the noi'tnal end fast 
Categories are saJne but the slope- for fiict gr-jwth curve 
was higher. 

iv in case of motor scale the differences hetucsn the 

intercepts for the. three categories lU^e veil pronounced 
than the slope values, 

A plot of actual averages against c.%e f Lhe tl ro^- categories of growth 
are shown in Cherts Bl and B2 of iippen.ai.-' 4 ?itcCy tho charts 
ER^C reveals the following : 



i For mental scores ther?- was nu ippro jlac*',e dif.ferenoe 
upto 9th month betvec?n the norr^ial tuid f a?t gro\/th 
patterns. 

ii After the 9th month the bhx^ee "^arvon cor*'er->poniing to 

mentei scale tended to diverge, 
iii For mutor scsores the difffronaes botween the three 
categories were very small uptc triird mort.K 
iv The average scoires for the slow cuteg'.uy (ciiCitcr) 
between 12 and 18 iionthR ir. L*on^.:.derably 3.ovt, 

In order to know the extent to wh,/ ch the theoretic liL curve deveD c^ped 
approximates the observed values tv3 tictual monthly averages for normal 
cases were projected along with the Cjrloolated va3.uos frou corresponc'iTig 
curve in Charts E3 and B4 of i^pendix B for the mental and motor sr;J.es. 
The figures show that the curves fit!?.] .ere f aiir ,t]qpprOiduatibn£, of -the 
Slxarorred .gtroiAh pattern. 

.A§Sfi£iayj2IL^§iU£§n _ment al ^,.^^d mp. J'jr , £;ro„;£t.hb 

The association between the mental t^'cA motor fe.calLies of the indivioual 
subjects was also examined. Table- 5 ,i;ivb*c the ti/i^wa^^ classification of 
the subjects in respect cf their mentcd tmi motor gj^ovth. 

Table-5: ASSOCIATION B.^JTMSEN .^^^ITAJ. & KOTOR GROl'/TH 
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Table-5 indicates that the subjectp sre almrt^.t -quylYy divided into 
the three groups in respect of thc.v* i.^r-taL res^iOiifr*^ v/heiPas in respect 
of motor performance nearly half tjf them show noxwitl oerforii^ance the 
rest being equally divided as fast slo^u 3-^ati3tical •*:e'F'^s have 
confirmed this. Further tests havev alsc j-evorlod pr.citive ^snociatiL'n 



ERLC 



between the two growths i.e a subjeo-^ £::o\/:ng lacit or rormal performance 
in motor growth is more likely to biVjv fast or acriial performance in 
mental growth. Also as many as ll" 0^303 wero foar.d to be of same 
category in respect of both mental end mtor growtL which is very 
significant because under the assi'^pcion of 00 association r^Mch casss 
are not likely to exceed EG. 



mOCITY OF GROWTH 

Intrqducti^on 

The velocity of growth of Indi eri caildren in respect of th--:? mental axxd. 
motor performance assessed under Bnyley GCa].e x'ere report^^d in Tablee 
A5 and A25 of the Final Keport^. The velocity was expressed as the 
increase in the average totaJ. score of a^J subjects who have reported 
for testing in two consecutive moathr: (i3f-^:*"rod tc^ ?.s relatod seonples). 
The speed curves relating to the motor anJ xontal i:;ro'rT:h in which the 
increase in scores are plotted agsi/ASu +ar u'-^nth a-'i preaonted in 
Figures B3 .and B9 of "che :^1nal Report.. -Lventhough '^he growth veloclvy 
data was treated separately for hcys dXid c^rliM- str^^Jstical tests 
reveal that the growth velocity 1l 'lb. : ,\rie fivi borh sej^e^ in respect 
of mental as \^rell as raofcor scales Tlf^ growth \*elo:iuy wac at the 
peak in the 5th month for ment^jl scv^de z>.^(l in the C^th month for motor 
scale. A sharp fall was observed in the F^peed cf growth alter the peak 
and the speed of growth wps fairly station.ary fron 8th mouth onwards 



* Vide i-'n^^ti'V [.J 
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for mental scale and fi'om 12th month onwards for the motor scale. 

Further after 20 months the difference between the related samples 

was not very significant in all cases to assert a positive growth, 
The^ jrp^lo ci tx, ^ curv a 

A suitable form of the curve that will depict the variations in the 
speed of growth over the months was ^srt attenpted. i^art from the 
early peak secondary peaks were also noted but the periodicity of the 
peaks wore not pronounced in either of the curves. Therefore a curve 
that will have an early peak followed by a downward slope was thought 
of as a reasonable representation. Further in evaluating the curve 
the data for only those months for which the speed of growth waa 
significant were considered relevant. The siaplest form of curve 
that was- found to fit well for the i^iental and motor scales was - 

y = (x - a)^o''^^ 

where y = speed of growth 

X rr age in months 
a,k =. pstTameters of the curve 

In both scales a pair of values for a arid k could be obtained which 
o:5)lained aruund 93^ of the variations in the- growth velocity. The 
observed growth velocity along vrith the calculated growth velocity for 
each month are presented in TcJ^les 6a exid 6b respectively for the 
fiiental and motor scales. 



TGble-6a: MONTHWISE ODSEHVliD m G.ILCULATCD GROWTH 
VELOCITY (MJOTAL SCjiLE) 

Curve fitted : = e "'^•31'' 
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Table--6b: MONTHWISE OBSERVE AND GALCUIATTrJ3 GROWTfl 
VELOCITY (MOTOR -SC/iL?;) 

Curve fitted : = (X*0.35)^ 
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The relevant details are also illuatrated in figures B5 and B6 of 
Appendix B, It mqy be noted from the table a as well as from the 
charts that for the fitted ourve pealc region coincides with the peak 
legion of the observed ourvo. However the steep fall in velocity after 
the early peak is not ao steep for the fittec? carve as in observed data* 
The ratio of error sum of squares to total sum of squares in respect of 
^he curves fitted is bet\veen 6 and for the mental and motor growth. 
As this ratio is lower than IC^ it could be said that curves fitted 
charactorisG the velocity pattern for fll prp.ctical purposes. 

CHAgmj/I 
STM^IARY, DISCUSSIONS, AND COMMWS 

S momary 

The mental and motor grov;ths did conform to certain scientific patternf^. 
In almost all cases the equation of the form log y = a ♦ b log x was 
found to be the best fitting cur^-e. However the values of the parameters 
a and b were found to vary widely over the subjects Tor both mental and 
motor grovrbh. This could be maiiiLy attributed to the variation between 
subjects in respect of nionths of firpt testing, thi initial score and the 
rtirnbnr and months of testing. ;iso the limitations of the mental and 
notor scales especially, after twenty four months tended to interfere with 
t.ie comparisons. Extensive .aji,:iysis done for mental scale revealed that 
almost all the subjects for which testing commenced beyond four months 
registered lower slope vslues. Further a majority of the cases for which 
testing was terminated before 20 mfonths recorded higher slope values. 
This is probably due to the fact th^t the interference due to scale 
limitations 3s absent in r.uch casea rnd h-^nce a higher growth rate is 




maintained. 



I 



Judgement based on the conparison of slopo values will not bring into 
light the true differences between the cj^obllitiec of individual 
children because of interference from other factors. Hence a nev; 
a]^proach of conparing each subject against a connjoi' stondtrd c»nd clr.esiiy- 
ing th^ni into certain categories was evolved. The overall average scores 
obtained for the longitudinal study was taken as the standard. With 
r-.fereno to this standcjrd the sub;^ects wero classified into three cate- 
gcries ?.3 having fast growth (above norn*aL) normal growth and slow growth 
(l^elow normel). Based oa the ever^ges of the th:'ec aatcgcries general 
curves for tho respective catvgcries in th^ form log y = a ♦ b log x were 
outained fur the mental and aiotur scales. One important result noted was 
that in respect of mental growth the subjects were equally divided in the 
three categories whereas in respect of motor growth about hijlf the subjectfs 
were nornel the r^=^ciainxng being equally distributed in the other two cace- 
gcrios. The neatnl and nctor perfcrmr.nces of the bMbjects showed soma degree 
of 5issociation becauso a child shoviny fast mt^rtal ^-^^i-form.mce is very likely 
to reveal fast or normal motor porf'^rr.'^nco,. 

The growth velocity for both mental an^' ^>tc»r devr^lopaent attained a promi- 
nent peak in the first six months and tliereafter th*" velocity decreased 
considerably. Sone scc^^ndary peaks were olm noted. Further the velocity 
reoprded in many cases after l6th mc^nth \;es not found to be statistically 
significant. A curve that closely approximatos the velocity pattern was 
fittei. It had only a single peak which coincided wtn first .pToii>n«tt 
peak uf the observed velocity curve. The ratio of error sum of squ&ros t ) 
total sum of squares for the fitted velocity carve, was about 6% in i.v.'specTi 
of mental as well as motor growth. 



Eventhough the form of curve viz. log y = a b lug x was proved to Tit 
vory well to the growth data it hns its own lirritations. It may be noted 
i'rom Ghtirts-B3 oxid B-4 that the observed average scores of the children of 
n ;rmGl category ore belcw the curve in th,?,.,x^ later stvTgcs of 

study period whereas they ore all above the ourve in the mrddlb per:i( d. 
T icrofore some systematic bias is bound to occur whenever the avoraRoe 
r.yc prcdictrd from the curve i.e the curve underestimates the scenes r-.t 
c^rtain age levels and overestimates at some- other age levels. This, is 
die ti> the fact that the original curve when tra^:isformed into logarithmic 
S3ale does not form a straight line but is slightly curved, Howov^^-^r when 
one is confined tt? the study of only the individu.9l cases the cur^T'e may 
serve as a best guide line because the points are n.'t likely to deviat«j 
f.^jcthcr Cron curve. To examine this r;ur cases (ibs 218, <:36, 249 & 28l) 
w'^re selected from amsjng those for which ivre than 2b to;3ting3 vere carried 
viiit, Tho .actual scores of these ca-^jes 3l\^rigwith ^hc fitted curve for the 
mc.ntal and nx)tor gruwth oxe illustrated in Chaits '^'7, £3,'B9 Htid 5l(. vf 
Appendix E. It may be njted fr.jm these charts tha^. points arc rajre clobely 
l(>Gated :jrou:ici the curare. But in oil those curves the points correspond in 
t.^ jnid-]l.. po;ri-.>d or^ genei ally above tae cuvve. 

It sh'-ull alsj be monticned here that for a ma'iori'oy of ccises the linear 
regression equation of the form y = a + bx wher^ y ia the score ejad x 
ir the ago will .?Iso yield fair opproximation of the growth pattern. To 
verify this for the four cases refex^red eorli'^:-" the simple regression vras 
also worked out and the v^ilue of r2 i^e the proport. on of variation i^-f the 
vrxiable y e35)lained by the relationship wore celcula-od, k compai'ative 
ieea of the r?' values. for the two relati-ms»^ips y = i ^ bx and y = Ay^ 
is given in. table 7 , . , . ... 



■laDle V ~ UOMPArtl.'SGr' OF LINEAR AND /.LLOI^JTRIC 
Ot.rkT^ ClJRViT 



Cace No Montou Grcn-rth Kjtor i-r-jvth 



218 ,<'5 . 97 .85 ,95 

836 .96 .86 .96 

249 .'rjS .77 .y? 

281 .94 .9r ,flS ,9f> 



Hence for mental growth a simpl'^ iG.g:."r='i::ic,n vni(.jh m the eat- lost to V±t 
will be a close second to the curvilliierr rp^.v ixim-iLroti y ■= Ax'"', 'iowevr--^ 
for motor growth the simple regi-ossicn is ncz very i;prc;}ri ■: te hocaui.G tho 
points deviate more from the regrcs.^icM lire. 

Evidently the growth patterns are nui* li:ie:ir but fn.^ practical puipot:es a 
first -rippruxiraation to the growth c;.r be joir •enien-'-ly cbtcilncd by fitting 
a straight line. The next improvepien t is fitting of a curvj of tho forra 
y = Ax^, which takes into account r-'-mc oxtf^r.t ..f the cll^\^^^turQ in tho 
growth pattern. In all tho 208 ccson t^^t r Auc ol c w:\o bctw'.or 0 ;^r.d 
1.0. 

The curve y = Ax^ fc-r growth pr.tterr.s xr. Vihlnh b ?z -^ve rind It^ss thcji 
1.0 theoroticpjLly implies that sp?:-d cf gr:)'j:.h rajni^ i'-'aic-jiiy Uecrease-. s with 
the increase in age the mcudmura boing bet-;, on .1. 'inC ^ iaor:*Kh*j. But iLc data 
on growth velocity considered in detail in 0;japtt3r \ show that the 3peed oi 
growth over the months does not cI"rcree.do' m-tjnotu-icj ly anc'; that there i*^: :J 
poak in the first si:: months that ir prccinop-c. TL^ £li;-^ht devia.ti. ?r of 
the observed curve from the theoretical forn uf y kir^ Is maiuly because 
of these velocity differences. Only Sy soxect:/\g an hlr^her "^rder curve 
involving more than two psj'ameters one .^an incorporate the /olocity riiiiV-^r- 
onces in tho growth pattern, Tre c:^:aputr:tiv.i3 .-.t.NwJved :y' fitting 'jjrn 
Cv^npcrison of such hi^-her order CLUTer ^:ill bri e jov icus. Tenr^*^ in the 
present analysis it was decidorl tj oc},y cUi^r- .. tw;.' pc.r?;iic.i3rs. 

T-rJ^r- In this context it car be ?aid that zhe- f;^ll:l -iJi^^r vii.. / =• Ax^ is 
the best fit for the growth datr.. -:2a - 
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Corainents 

Tue growth curve patterns developed here for the longitudinal study using 
Bv>ID Resc^arch Form (l96l) cculd be considerevi as f^eneral because 
■ t.'ie Torm of obserr^d growth curves v^ero rlrnot^t idop'icaL for similar 
g:"0wth studies conducted in other parts cf the wur2 3. This fact 'nay oe 
verified fro:n Charts in Appendix B of ^inal Repnr-fi^ wherein the growth 
crrve for the present study is illustrated ^alongwith other studies done 
iii USA, "K, Israel and low socio-economic urban and rural samples in India 
U£;ing th > sa'ne BSID For:-n. 

The ajcialysis for curve fitting in this report were oil confined to the 
first 30 months which forms unly a par•^ cf the total growth period. Yec 
t{ is period is significant because it covers the earl.v develop nt- ntal 
stage-j. No attempts were made in thit) study to proiect ; futurt 
perform.ances. 

Moreover, projection of future perforntance bai-sed on -.'irst ^0 aionthr data 
mi^ht not be reliable in the lifrht- of repeaLod ob^oivatious with refc^^ncr' 
tc lovr predictive value of testings during inj*'anoy. 

Growth pfir.terns observed in this lcngitudin;il study w->j e categorised .is 
slow, normal and fast and the differ^n^as tctweei then event hough small 
we 'e significr.nc. But when the subjects w^re seiectt^o for testing they 
were meiiually checked up ?uid found to h<^ normal. Hence the sm^l di.ffer- 
cn -ez cm as well be neglected and tj\e carve for cno t.ornai co.tegory cb,^ 
be considered as the general .f?rowth curve 
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Table- Al: CLASSIFICATION OF THE SJHJ^'x'S IwTO TH:, THREE GATEGORIEG 

OF MENTA3'. GROV,'TH 



ERIC 



G^. awth 
C ax > gory 








Code 

■ / 


number 


of 


3ubj ects 






Slow 


11 


12 


13 


22 


23 


23 


30 


36 


44 


56 




59 


61 


76 


80 


81 


85 


84 


85 


88 


89 




v3 


94 


_. 96 


103 


105 


109 


12 J 


130 


142 


144 




145 


146 


150 


152 


160 


169 


17 L. 


178 


182 


184 




189 


196 


200 


201 


204 




2ir! 


213 


214 


219 






223 


225 


226 


22'-' 


234 


23V 


239 


242 


245 




247 


250 


252 


254 


%^ 


259 


268 


2 39 


274 


277 
























i 'or rnal 


1 


17 


19 


31 


32 


37 


47 


49 


50 


52 




54 


60 


53 


67 


70 


74 


7 5 


77 


78 


86 




90 


92 


95 


105 


112 


115 


116 


117 


118 


120 




125 


126 


138 


139 


140 


1 *ll 


143 


K-9 


151 


154 




159 


164 


167 


168 


177 




180 


181 


186 


188 




191 


193 


194 


195 


198 


r;G5 


m, 


216 


217 


218 




230 


233 


236 


244 


253 


258 


262 


?.^-5 


266. 


27 5 




27 9 






















2 


5 


6 


9 


14 


18 


20 


21 


27 


33 




38 


40 


42 


43 


46 


51 


55 


65 


66 


68 




71 


79 


82 


37 


97 


104 


107 


111 


119 


122 




124 


127 


129 


131 


134 


136 


137 


156 


163 


165 




IV 2 


190 


192 


2^:4 


r,28 


229 


235 


238 


241 


248 




249 


251 


255 


257 


. reo 


261 


2 CI 


270 


272 


273 




276 


281 


282 


284 


235 
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Table-.U: OLASSIFICATION OF THE SUBJECTS INTO TH7S THllEE CATEGORIES 

OF MOTOR GROWTH 



ERIC 



Growth 
Catrgory 








Code 


number 


of 


subjects 






Slow 




30 


44 


49 


52 


56 


59 


75 


80 


84 




»-» » 


69 


94 


106 


118 


120 


126 


142 


150 


152 




160 


168 


17 5 


177 


178 


184 


200 


205 


206 


212 




2i3 


214 


218 


219 


223 


226 


227 


233 


234 


235 




237 


239 


242 


248 


250 


252 


256 


258 


274 


27 5 




278 


283 


















Noi maL 


1^. 


18 


19 


20 


22 


23 


32 


33 


36 


37 




40 


42 


43 


46 


47 


50 


54 


60 


51 


67 




70 


74 


78 


81 


83 


85 


86 


88 


92 


93 




95 


96 


103 


107 


. 109 


112 


115 


119 


123 


124 




■ 125 


127 


129 


130 


137 


138 


140 


143 


144 


145 




145 


149 


151 


154 


159 


164 


167 


169 


17 9 


180 




181 


186 


188 


189 


192 


193 


194 


195 


196 


198 




201 


204 


216 


217 


222 


224 


225 


228 


229 


230 




236 


238 


244 


245 


247 


251 


253 


254 


255 


259 




200 


261 


262 


268 


269 


27 2 


<C / D 


o77 


285 






1 


5 


6 


o 


11 


12 


13 


17 


21 


25 




27 


31 


38 


51 


55 


63 


65 


C6 


68 


71 




76 


77 


79 


82 


90 


97 


104 


105 


111 


116 




iiv 


122 


131 


134 


136. 


139 


141 


156 


163 


165 




172 


182 


190 


191 


209 


241 


.249 




264 


265 




266 


270 


273 


27 9 


281 


282 


284 




• 
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Table-A3s MONTHWISii) AV^RAGS MENTAL SCORES AND TniC STiJDilRD DEVIATION 

FOR my. THR^TS GROWTH CiTBlGORlES 



G R 0 'j__T H C ;i T_5 G 0 fi Y 

(months) ZZr™_,SLOW, -I ImU^,: - ^IZl^ii£IL_l_l.! . 

Kunb-T Average Standard Number iivorage Standard Number Average Standard 
of Score Deviation of Score Deviation of ocore Deviation 





sub,]-; 


:cts 




subjects 






subj ects 






1 


17 


16,06 


3.34 


10 


19.40 


3.78 


19 


18.05 


2.44 


2. 


26 


25.15 


3.37 


28 


25.68 


3.49 


23 


27.74 


3.29 


3 


35 


34.49 


3.66 


33 


36.00 


3.40 


28 


38.21 


4.31 


4 


35 


44.69 


3.95 


32 


48.06 


5.06 


33 


46.64 


3.89 


5 


41 


55. 10 


5.66 


44 


60.75 


5.07 


36 


63.50 


4.60 



6 


48 


68.35 


6.81 


41 


72.85 


5.07 


43 


74. 06 


3.25 


7 


47 


78.47 


2.46 


45 


30. 58 


2.55 


46 


80.77 


2.85 


6 


52 


83.06 


2.60 


48 


84.83 


2.37 


47 


85.49 


2.23 


9 


56 


86.64 


2.59 


43 


88.40 


2.65 


47 


89.23 


3.41 


10 


47 


89,81 


2.79 


50 


93.46 


3.63 


51 


95.15 


3.91 



11 


48 


95.25 


3.65 


50 


98. 90 


3.51 


48 


101.04 


3.41 


12 


55 


99.87 


3.46 


51 


103.39 


3.27 


45 


107.20 


4.15 


13 


49 


105.12 


3.53 


47 


108.45 


3.38 


52 


111.96 


3.75 


14 


49 


109. d& 


3.11 


47 


112.70 


2.40 


54 


116.13 


3.12 


15 


51 


112. 10 


3.34 


46 


115.96 


3.00 


56 


119.25 


3.84 


16 


46 


116.20 


2.65 


44 


118,59 


2.64 


50 


123.04 


4.72 


17 


45 


118.42 


2.59 


43 


122.30 


2.69 


50 


127.10 


5.40 


18 


43 


121.33 


2.78 


41 


124.83 


2.96 


52 


130.54 


5.51 


19 


40 


123.80 


3.41 


46 


127 . 93 


3.52 


45 


135.29 


6.44 


20 


45 


.125,02 


3.94 


39 


130. 23 


3.70 


47 


138. 40 


7.01 



21 


48 


127.73 


3.92 


43 


133.19 


4.46 


41 


140.85 


7.48 


22 


4? 


130.01 


5.16 


40 


137.05 


5.00 


45 


146.24 


6.73 


23 


39 


133.67 


5.10 


42 


140.55 


5.82 


44 


148.68 


6.47 


24 


44 


:i36. 95 


6.07 


38 


144,34 


5.37 


44 


151. 98 


4.63 


25 


36 


141.75 


6.57 


38 


148.58 


4.57 


45 


155.11 


4. 93 


26 


42 


145.83 


7.34 


34 


152.24 


5.82 


44 


156.18 


4.34 


27 


33 


147.10 


5.86 


40 


154.08 


5.15 


43 


158,02 


3.21 


28 


36 


149. 58 


6.24 


33 


156.21 


4.79 


43 


159.37 


2.32 


29 


3£. 


152. 54 


5. 13 


37 


157.38 


3.09 


43 


160. 23 


1.48 


30 


40 


153.10 


5.65 


36 


158.50 


2.77 


38 


160. 16 


• 1.82 
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Tatl^^-A4j MOWTHWISIi; AVFJi^lG?': MOTOR 3C0RE>S /iND TH?» STAtiDilRD DWIATION 

FOR THE THREF GRajTH C.\TTOORIES 



(months) 



5 ft 6 w f H — rTTTTTirrr 



SLOW 



Number Average Standard 

of Score Deviation 
sub j G x^ts 



NORMAL 



Number Average Standard 

of Score Deviation 
subjects 



FAST 



Mimber Average Stand.ard 

of Score Deviation 
subjects 



1 


14 


8. "9 


0. 97 


19 


9.32 


1;11 


13 


9.46 


1.05 


2 


22 




1.53 


37 


12.54 


1.82 


18 


13.44 


1.50 


3 


24 


15.54 


1.74 


48 


15.96 


1.99 


24 


15.75 


1.82 


4 


26 


l''.f.-9 


1.17 


45 


19.78 


1.87 


27 


21.07 


2.13 


5 


33 


21.30 


2.13 


57 


23.35 


2i45 


31 


25.39 


2.46 



6 


31- 


26.10 


2.52 


57 


28.40 


2.26 


36 


31.50 


2.04 


7 


35 


31.03 


2.88 


■ 66 


33.18 


2.50 ■ 


37 


35.81 


2.01 


8 


40 


35.10 


2.35 


68 


37.06 


2.29 


39 


39.28 


2.10 


9 


43 


38.14 


2.74 


68 


40.00 


2.06 


35 


42.49 


1-56 


10 


35 


40.66 


2.45 


74 


42. 54 


2.00 


39 


44.54 


1.29 


11 


39 


43. CO 


2.14 


66 


44.. 73 


1.64 


41 


46.10 


1.73 


12 


42 


44.00 


2.02 


75 


45.30 


1.59 


34 


48.26 


2.25 


13 


33 


45.45 


2.15 


69 


47.30 


2.62 


46 


49. 96 


2.07 


14 


39 


46.15 


2. 92 


68 


49.81 


2.33 


43 


52.35 




15 


40 


47.80 


2.74 


59 


51.26 


2.36 


/ *■ 


53.73 


1,77 


16 


34 


48. f 9 


3.47 


60 


52.58 


2.09 


46 


54.13 


1.22 


17 


32 


50.^4 


2.71 


65 


53.74 


1.48 


41 


55.20 


1.44 


18 


31 


51. t4 


2.42 


63 


. 54. 57 


1.13 


42 


55.48 


1.25 


19 


31 


"i2.'H 


3.79 


66 


54.68 


1.03 


34 


55.82 


1 or 


20 


31 


53 . 13 


2.97 


62 


55.37 


1.60 


33 


55. 9f 


1.66 



21 


36 


54. 30 


1.83 


60 


. 55.58 


1.06 


36 


55.81 


2.12 


22 


35 


54.66 


1.21 


56 


56.33 


:^..27 


36 


57 . 54 


2.52 


23 


31 


54.65 


1.36 


63 


56.75 


2.38 


'-1 


59.39 


3.30 


24 


32 


55.13 


2.08 


64 


57.48 


- 2.46 


30 


60. 03 


a. 21 


25 




5-;. 14 


2.17 


58 


58.69 


2.69 


r& 


56.14 


?.1V 


26 


32 


56.88 


2.55 


54 


59.87 


2.56 


32 


5^.88 


2. 55 


n? 


25 


57,44 


3.18 


58 


61.19 


2.82 


25 


57.44 


3.18 


28 


Z'i 


59.10 


3.13 


53 


62.00 


3.09 


/9 


59.10 


3.13 


29 


31 


60.87 


3.22 


56 


52.64 


2.82 


. 31 


60.87 


0.22 


30 


31 


61.74 


3.67 


52 


64.35 


2.24 


31 


61.74 


5.67 
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